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© SPECIFICATION 

1 . Title of the Invention 

DOWNLOAD CONTROL METHOD 

2 . CLAIM 

A download control method for downloading a program from 
an upper-level device (1) onto an input/output device (2), 
the method comprising: 

a storing step of storing the program downloaded from 
the upper-level device (1) onto a memory in the input/output 
device ( 2 ) ; 
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a counting step of counting the block number of the 
program downloaded from the upper-level device (1) onto the 
input/output device (2), the counting being performed by a 
reception counter (7-1) in the input/output device (2); and 
a requesting step of requesting the upper-level device 
(1), when an error occurs, to resume download from a block 
where the error occurred by referring to the reception counter 
(7-1) so as to continue the download. 

3 . De-tailed Description of the Invention 

[Summary of the Invention] 

The present invention relates to a download control 
method of downloading a program from an upper-level device 
to an input /output device. 

The present invention may provide a download method 
capable of requesting the upper-level device to resume 
download from the block that is not correctly received during 
the download operation so as to automatically continue the 
download operation without an interruption and minimize the 
occupation time of the interface being used even when an error 
occurs during the download operation. A reception counter 
is provided in the input/output device for counting the block 
number of the program downloaded from the upper-level device 
onto the input/output device. When an error occurs, the 
reception counter is referred to so as to inform the 
upper-level device of the block corresponding to when the 
error occurred to resume download from the block to continue 
the download. 

[ Industrial Applicability] 

The present invention relates to a download control 
method of downloading a program from an upper-level device 
to an input/output device. 

[Prior art and Problem to be solved by the Invention] 



Conventionally, a control program is downloaded from 
an upper-level device onto an input/output device when the 
power of the input/output device is turned ON. When the data 
is not correctly received during the download from the 
upper-level device onto the input/output device due to, for 
example, a trouble in the interface in use, a display 
indicating the occurrence of the error is displayed on, for 
example, the interface, and the download is interrupted. 
Because of the interruption, disadvantageously , for example, 
an operator has to download from the upper-level device onto 
the input/output device from the beginning of the download 
or turn ON the input/output device so as to download from the 
beginning. As a result, an additional workload is imposed 
on the operator; additional time is required due to start from 
the beginning of the download; and when the interface is 
connected to plural input/output devices, the support to the 
other input/output device from the upper-level device is 
delayed due to the occupation of the interface by the 
download. 

The present invention is made in light of the above 
problems and may provide a download method capable of 
requesting the upper-level device to resume download from the 
block that is not correctly received during the download 
operation so as to automatically continue the download 
operation without an interruption and minimize the occupation 
time of the interface being used even when an error occurs 
during the download operation. 
[Means for solving the problem] 

A means for solving the problem is described with 
reference to FIG. 1. 

In FIG. 1, an input/output device 2 is a device to 
receive a program downloaded from an upper-level device 1. 

The input/output device 2 includes a reception counter 
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7-1 capable of counting the block number of the program 
downloaded from the upper-level device 1 onto the 
input/output device 2. 

The input/output device 2 further includes a data 
request mechanism section 10 capable of requesting the 
upper-level device 1 to resume download from the block 
corresponding to when an error occurs. 
[Operation] 

According to an embodiment of the present invention, 
as shown in FIG. 1, while a program downloaded from the 
upper-level device 1 is stored in a memory 6 in the 
input/output device 2, the reception counter 7-1 counts the 
block number of the program. When an error occurs, the data 
request mechanism section 10 sends a request to the 
upper-level device 1 to resume download from the block 
corresponding to when the error occurred. 

Therefore, advantageously, since the download is 
requested so as to resume download from the block 
corresponding to when data is not received correctly, even 
when an error occurs during download, the download is 
automatically continued without an interruption, and 
occupation time of the interface is also minimized. 
[Embodiment] 

Next, a configuration and operations of a first 
embodiment of the present invention are described with 
reference to FIGS. 1 and 2. 

In FIG. 1, the upper-level device 1 may be, for example, 
a channel device (CH) capable of downloading a control program 
onto the input/output device 2. 

The input/output device 2, capable of receiving the 
control program downloaded from the upper-level device 1, 
includes elements 3 through 10. It should be noted that a 
minimum program necessary for the download operation is 
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stored in a ROM (not shown) . 

The input/output control mechanism section 3 controls 
the input and output with respect to the upper-level device 
1. 

The data receipt mechanism section 4 receives data. 

The data write mechanism section 5 stores, for example, 
a program downloaded from the upper-level device 1 onto the 
memory 6. 

The memory 6 is a device to write, for example, a 
program. 

The block number detection mechanism section 7 detects 
the block number of the program downloaded from the 
upper-level device 1. 

The reception counter 7-1 counts the block number (for 
example, when one block has 256 bytes) of the program 
transmitted from the upper-level device 1 to the input/output 
device 2. 

The error handling mechanism section 8 performs, for 
example, the detection of the transmission error of the 
program transmitted from the upper-level device 1. 

The resume download instruction mechanism section 9 
gives an instruction to resume download. More specifically, 
when an error occurs during the download of a program from 
the upper-level device 1 through the interface, the resume 
download instruction mechanism section 9 issues an 
instruction to resume download from the block corresponding 
to when the error occurred. In this case, when errors occur 
in the same block more than a prescribed times, it is 
determined that the interface cannot be recovered and the 
download is interrupted and a display of the error is 
displayed . 

The data request mechanism section 10 sends a request 
of resuming the download to the upper-level device 1. 



Next, operations of the system in FIG. 1 are described 
with reference to a flowchart in FIG. 2. 

In FIG. 2, in step @, download is performed and the 
block number is counted. Namely, the program downloaded from 
the upper-level device 1 is stored by the blocks in the memory 
6 through the input/output control mechanism section 3, data 
receipt mechanism section 4, and the data write mechanism 
section 5, and the receipt counter 71 counts the blocks 
detected by the block member detection mechanism section 7. 

In step ©, it is determined whether an error occurs. 
More specifically, the error handling mechanism section 8 in 
FIG. 1 determines whether an error occurs in the program 
received from the upper-level device 1. When the 

determination is affirmative, the process goes to step ©, 
and the download from the received counter value is requested 
to the upper-level device 1. Then the process goes back to 
step @, and the download resumes. On the other hand, when 
the determination in step © is negative, the process goes 
to step @, and it is determined whether the download is 
completed or not. When it is determined that the download 
is completed, the process ends, and otherwise, the process 
goes back to step © to continue the download. 

According to the above-mentioned operations, when the 
program received from the upper-level device land stored in 
the memory 6 in the input/output device 2 and an error is 
detected in the received program, a request of resuming the 
download from the block where the error is occurred is 
informed to the upper-level device 1 to resume the download. 
By doing this, even when an error occurs during the download, 
the download is automatically resumed without an operator's 
intervention, and an occupation time of the interface can be 
minimized by minimizing the download size. 

FIGS. 3A and 3B illustrate the detection of the block 
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number during the download according to an embodiment of the 
present invention. FIG. 3A shows where the higher bits of 
a written address are detected as a block address. Namely, 
when a predetermined number of blocks (for example, 256 bytes) 
of program downloaded from the upper-level device 1 is written 
in the memory 6, the higher bits are detected as a block number 
(block address). 

FIG . 3B shows the block address that is downloaded from 
the upper-level device 1 onto the input/output device 2 by 
the 256Bytes. As described above, a block number is detected 
using the higher bits of the writing address of the program 
written in the memory 6 . Then, when an error occurs, a request 
may be sent to the upper-level device 1 to resume download 
from the program corresponding to the block number (block 
address) . 

[Effect of the invention] 

As described above, according to an embodiment of the 
present invention, the received block number is being 
detected during the program download. When the program is 
not correctly received, a request to resume download from the 
block number corresponding to the occurrence of the error is 
sent to continue the download. Because of this feature, even 
when an error occurs during download, it is possible to 
automatically resume the download without an interruption and 
to minimize the occupation time of the interface, thereby 
cutting the time when support is not provided to the other 
input/output device(s) . 

4 . Brief Description of the Drawings 

FIG. 1 is a schematic diagram showing a configuration 
according to an embodiment of the present invention; 

FIG. 2 a flowchart showing a process of the operations 
according to an embodiment of the present invention; and 
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FIGS. 3A and 3B show the detection of block number 
during download according to an embodiment of the present 
invention . 

In the figures, the following reference numerals represent 

the following elements: 

1: Upper-level device 

2: Input/output device 

5: Data write mechanism section 

6: Memory 

7: Block number detection mechanism section 

7-1: Reception counter 

8: Error handling mechanism section 

9: Resume download instruction mechanism section 

10: Data request mechanism section 
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FIG. 1 

® : CONFIGURATION OF EMBODIMENT OF THE PRESENT INVENTION 

1: UPPER-LEVEL DEVICE 
2: INPUT/OUTPUT DEVICE 

3: INPUT/OUTPUT CONTROL MECHANISM SECTION 
4: DATA RECEIPT MECHANISM SECTION 
5: DATA WRITE MECHANISM SECTION 
6 : MEMORY 

7: BLOCK NUMBER DETECTION MECHANISM SECTION 

7-1: RECEPTION COUNTER 

8: ERROR HANDLING MECHANISM SECTION 

9: RESUME DOWNLOAD INSTRUCTION MECHANISM SECTION 
10 DATA REQUEST MECHANISM SECTION 

FIG. 2 

(2): FLOWCHART OF OPERATIONS 

©: DOWNLOAD AND COUNT BLOCK NUMBER 

©: IS AN ERROR OCCURRED ? 

©: REQUEST TO RESUME DOWNLOAD FROM RECEIVED COUNTER VALUE 
©: IS DOWNLOAD COMPLETED ? 

FIG. 3A 
6 : MEMORY 

FIG. 3B 

®: DETECTION OF BLOCK NUMBER DURING DOWNLOAD 
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